Introduction
Data that has been accumulating in the past decade is placing increasing importance on the neurotoxic effects of different general anesthetic agents on the postnatal developing brain (Olney et al., 2000) . Anesthesia-induced apoptotic neurodegeneration is age-dependent and closely correlates with the timing of synaptogenesis. Namely, the developing brain is most sensitive when synaptogenesis is at its peak (Yon et al., 2005) .
The mechanisms of the toxic effects on the central nervous system that are induced by anesthetic agents remain poorly understood. It has been suggested that anesthesia-induced neurodegeneration involves the activation of both mitochondrial (intrinsic) and death receptor-mediated (extrinsic) apoptotic pathways (Yon et al., 2005) . They both converge on the activation of executioner caspase-3 which subsequently cleaves multiple downstream cellular targets (Regula and Kirshenbaum, 2005) . However, the recent report of Lu et al. (2006) pointed to the role of neurotrophins, suggesting that general anesthetics with a clinical application (e.g. midazolam-nitrous oxide-isoflurane), induce neuroapoptotic damage in the developing brain of immature rats mediated, at least in part, through the brain-derived neurotrophic factor (BDNF)-modulated apoptotic cascade.
Neurotrophins were initially considered as target-derived neuronal survival factors, however, they are now recognized as mediators of a wide range of responses that include maintenance of survival and induction of apoptosis (Bibel and Barde, 2000; Roux and Barker, 2002) . The signal transduction systems that mediate the diverse biological functions of the neurotrophins are initiated through interactions with two categories of cell surface receptors, the tropomyosin-related kinase (Trk) tyrosin kinase receptors and the p75 neurotrophin receptor (p75NTR; Roux and Barker, 2002) . These receptors that are often present on the same cell coordinate and modulate the responses of neurons to neurotrophins. Neurotrophin binding to Trk activates a number of signaling pathways, including the phosphatidylinositol 3-kinase (PI3K)-Akt pathway important for neurotrophin-mediated survival of neurons Commonly used general anesthetics can have adverse effects on the developing brain by triggering apoptotic neurodegeneration, as has been documented in the rat. The rational of our study was to examine the molecular mechanisms that contribute to the apoptotic action of propofol anesthesia in the brain of 7-day-old (P7) rats. The down-regulation of nerve growth factor (NGF) mRNA and protein expression in the cortex and thalamus at defined time points between 1 and 24 h after the propofol treatment, as well as a decrease of phosphorylated Akt were observed. The extrinsic apoptotic pathway was induced by over-expression of tumor necrosis factor (TNF) which led to the activation of caspase-3 in both examined structures. Neurodegeneration was confirmed by Fluoro-Jade B staining. Our findings provide direct experimental evidence that the anesthetic dose (25 mg/kg) of propofol induces complex changes that are accompanied by cell death in the cortex and thalamus of the developing rat brain.
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